This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



•^LACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 




As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



3 



IMIlIMIIlilMllllll 

© Publication number: 0 347 458 B1 

© EUROPEAN PATENT SPECIFICATION 

© Date of publication of patent specification: 30.03.94 © Int. CI. 5 : A61M 25/00 

© Application number: 88900800.9 

© Date of filing: 12.01.88 

© International application number: 
PCT/JP88/00023 

© International publication number: 
WO 88/0531 6 (28.07.88 88/1 7) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© BALLOON CATHETER AND PRODUCTION THEREOF. 



© 


Priority: 13.01.87 JP 5823/87 


@ Inventor: ISHITSU, Yoshio Terumo Kabushiki 




13.01.87 JP 5824/87 


Kaisha 




25.06.87 JP 158143/87 


2656-1, Ohbuchi 




25.06.87 JP 158145/87 


Fuji-shi 






Shizuoka-ken 417(JP) 


© 


Date of publication of application: 


Inventor: TSUCHIDA, Kouji Terumo Kabushiki 




27.12.89 Bulletin 89/52 


Kaisha 






2656-1, Ohbuchi 




Publication ct the grant ;..f the patent: 


Fuji-shi 




30.03.94 Bulletin 94/13 


Shizuoka-ken 41 7(JP) 






Inventor: SEKII, Shigekazu Terumo Kabushiki 


© 


Designated Contracting States: 


Kaisha 




DE FR IT 


2656-1, Ohbuchi 






Fuji-shi 


© 


References cited: 


Shizuoka-ken 417(JP) 




GB-A- 1 154 950 JP-B- 455 239 






US-A- 2 930 377 US-A- 3 833 004 


© Representative: Henkel, Feller, Hanzel & Part- 




US-A- 3 985 601 US-A- 4 177 815 




US-A- 4 465 072 


ner 






Mohlstrasse 37 


© 


Proprietor: TERUMO KABUSHIKI KAISHA 


D-81675 Munchen (DE) 




No. 44-1, Hatagaya 2-chome, 






Shibuya-ku 






Tokyo 151(JP) 





00 

in 



CO 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 

(3.10/3.09/3.3.3) 



1 



EP 0 347 458 B1 



2 



Description 

[Technical Field] 

The present invention relates to a balloon cath- 
eter for intravascular indwelling which has an inflat- 
able balloon at its distal end, and a method of 
manufacturing the same. 

[Prior Art] 

The distal end portion of a conventional balloon 
catheter for intravascular indwelling of this type is 
inserted in a blood vessel by using an insertion tool 
such as an introducer, and the balloon catheter is 
indwelled in a predetermined portion. In this state, 
,^on~t t ~,v^r.t<? «wr-»»w on.: fa* sc?!cr2!iy 
performed. 

The outer diameter (before inflation) of the bal- 
loon attached to a conventional balloon catheter is 
larger than that of the catheter, and the balloon is 
exposed outside. When the balloon catheter is to 
be inserted into a blood vessel, the balloon is 
caught by a check valve or the inner wall of the 
insertion equipment and is undesirably damaged. 

In another conventional balloon catheter, the 
outer diameter of the distal end portion of a cath- 
eter is set to be smaller than that of the remaining 
portion of the catheter and a balloon is mounted on 
the small-diameter portion. Although the catheter 
can be inserted into a blood vessel by using a 
sheath having the same diameter as that of the 
catheter and a blood vessel is not so damaged, the 
outer diameter of the balloon is larger than that of 
the distal end portion of the catheter at the upper 
end portion of the balloon and a stap is formed 
between tne balloon and iho distal end of the 
catheter. The balloon tends to be brought into 
direct contact with a check valve or the like ar- 
ranged at an insertion port of blood vessel insertion 
equipment and may be damaged. In still another 
conventional balloon catheter, the boundary por- 
tions of the upper end of a balloon and the distal 
end of a catheter are potted by an adhesive and 
the distal end portion of the catheter is smoothly 
coupled to the balloon mounting surface. 

In this case, damage to the balloon can be 
eliminated. However, since the outer diameter of 
the balloon is larger than that of the distal end of 
the catheter, a sheath having a diameter corre- 
sponding to the balloon diameter larger than that of 
the catheter must be used and a blood vessel 
tends to be damaged by the catheter. In addition, 
since the potted portions are not formed of the 
same material as that of the potted members, 
peeling of the adhered portions occurs. Thus, a 
danger caused by intravascular indwelling of the 
catheter cannot be perfectly eliminated. 



The diameter of the balloon catheter for in- 
travascular indwelling of this type is very small, and 
therefore it is difficult to mass-produce the struc- 
ture in which the diameter of the balloon is set to 
5 be smaller than that of the adjacent catheter. 

US-A-4 177 815 discloses a catheter balloon 
structure as mentioned in the preamble of claim 1 . 

US-A-3 833 044 discloses a balloon catheter 
having single ferrule support for balloon bindings 
w wherein the outer surface of a balloon is secured 
adjacent the distal tip of a catheter with the rest of 
the balloon being everted over the proximal bin- 
dings. 

It is an object of the present invention to pro- 

75 vide a compact balloon catheter and a method of 
manufacturing the same, wherein a balloon moun- 
ted on the catheter wiii r.z: bz ceught ^..d "'.inrr.as > 
ed by a check valve or inner wall member of blood 
vessel in surgeon equipment, and a sheath having 

20 a diameter larger than the catheter need not be 
used during insertion, thereby preventing damage 
to the blood vessel. 

It is another object of the present invention to 
provide a balloon catheter which does not damage 

25 an inner wall of a blood vessel and in which a 
balloon can be symmetrically inflated. 

It is still another object of the present invention 
to provide a balloon catheter and a method of 
manufacturing the same, which are free from natu- 

30 ral contraction of the inner cavity at the distal end 
portion of the catheter as well as contraction or 
deformation of the inner cavity (e.g., a balloon 
cavity or a pressure cavity) which is caused by a 
tensile force of a string for mounting the balloon. 

35 

[Disclosure of the Invention] 

According to an aspect of the present inven- 
tion, there is provided a balloon catheter as 
40 claimed in claim 1 . 

According to another aspect of the present 
invention, there is provided a method of manufac- 
turing a balloon catheter as claimed in claim 12. 
An upper edge of the wall surface defining the 
45 annular groove and contacting the distal end por- 
tion of the tube is preferably a smooth curved 
surface. The distal end portion of the tube is pref- 
erably smoothly arcuated or flat. These portions 
can be formed by heat molding or ultrasonic ma- 
50 chining. 

Reduction of the diameter of the distal end 
portion is performed by inserting a heat-resistant 
rod or tubular member into an inner channel adapt- 
ed to be left as a cavity for measurements (e.g., a 
55 blood pressure) or a balloon inflation cavity and by 
heating the resultant structure. 

The tubular heat-resistant member to be in- 
serted into the prospective balloon mounting por- 
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tion is preferably dividable along the longitudinal 
direction. 

A tubular reinforcing member preferably made 
of a heat-resistant plastic, a ceramic or a metal is 
embedded beforehand in the inner channel (an 
inner cavity) of an area including at least an an- 
nular groove formation range serving as the balloon 
mounting portion so as to cause the reinforcing 
member to communicate with other portions in the 
inner cavity. In this case, the Inner diameter of the 
tubular reinforcing member is substantially the 
same as that of the inner cavity which commu- 
nicates with it. A connecting portion between the 
reinforcing member and the inner cavity is prefer- 
ably flat. 

The tubular reinforcing member is inserted in a 
iv*d**ffrr«^-*.;i jnr-e' cavity ot* a.. balloon catheter 
body having a plurality of inner cavities prior to the 
reduction of the diameter of the distal end portion 
of the catheter. Subsequently, the distal end porin- 
cluding a position corresponding to the balloon 
mounting portion is preferably subjected to distal 
end working including reduction of its diameter. 
Finally, the balloon is mounted on the balloon 
mounting portion while the reinforcing member is 
left in the predetermined inner cavity. 

The step of mounting the balloon may include 
the steps of: inserting a rod or pipe member having 
substantially the same outer diameter as the inner 
diameter of the inner channel into the inner channel 
to assure the inner diameter of the inner channel; 
placing one end of a balloon tube at one end of the 
annular groove of the distal end portion of the 
catheter body; fixing one end of the balloon tube to 
one end of the annular groove by an adhesive or a 
string which is wound around one end of the bal- 
loon tube; turning the balloon tube inside out and 
fitting the balloon tube in the annular tube; and 
fixing the other end of the balloon tube to the other 
end of the annular groove by an adhesive or a 
string which is wound around the other end of the 
balloon groove. Both the end portions of the bal- 
loon tube constitute a substantially continuous flat 
surface together with the distal end portion of the 
catheter body and the balloon tube rear adhesion 
portion of the catheter body. 

The substantially continuous, flat surfaces of 
the connecting portions between the two ends of 
the balloon tube and the catheter body may be 
formed in the following manner. A potting material 
is filled in the boundary portion between the bal- 
loon tube and the distal end of the catheter body or 
between the balloon tube and the rear adhesion 
portion of the catheter body. Alternatively, a string 
may be wound around the boundary portion with a 
proper tension, and the balloon tube and the string 
may be embedded in the tube of the catheter 
body. 



[Brief Description of the Drawings] 

Fig. 1 is a sectional view of a balloon catheter 
according to an embodiment of the present in- 
5 vention; 

Fig. 2 is a side view of the balloon catheter 
shown in Fig. 1; 

Fig. 3 is a sectional view showing a balloon 
inflated state of the balloon catheter shown in 
/o Fig. 1; 

Fig. 4 is a schematic view for showing a state 
wherein the balloon catheter is inserted in a 
blood vessel; 

Figs. 5A to 5C are perspective views for explain- 
75 ing the steps in manufacturing the balloon cath- 
eter shown in Fig. 1; 

the steps in mounting the balloon in the balloon 
catheter shown in Fig. 1; 
20 Figs. 7A to 7D are views for explaining the steps 
in embedding reinforcing members in the inner 
channels of the distal end portion of the cath- 
eter; and 

Fig. 8 is a sectional view of a balloon catheter 
25 according to another embodiment of the present 
invention. 

[Best Mode for Carrying Out the Invention] 

30 A preferred embodiment of the present inven- 

tion will be described with reference to Figs. 1 to 3. 

Fig. 2 shows catheter body 1 made of a flexi- 
ble tube. The flexible tube has flanged distal end 
portion 1a and annular groove 1b formed adjacent 

35 to distal end portion 1a along the circumferential 

direction .of the tube. Catheter body 1 basest . ^&*#> 
inner channel 1c .open to.'thejlange of . distal end 
portion 1a, as shown in Fig. 1, and second inner 
channel 1d open to the bottom of annular groove 1. 

40 First and second inner channels 1c and 1d extend 
along the longitudinal direction of catheter body 1b. 

Cylindrical balloon 2 is mounted in annular 
groove 1b of catheter body 1 so as to cover the 
bottom of groove 1b. Balloon 2 is fixed by string 3 

45 such that the balloon in the deflated state has an 
outer diameter equal to or smaller than maximum 
output diameter 1 of distal end portion 1 a of cath- 
eter body 1. Therefore, the depth of groove 1b is 
large enough in consideration of the thickness of 

so balloon 2. 

Upper edge 1e of the wall surface defining 
annular groove 1 b and contacting distal end portion 
1a of catheter body 1 is formed as smooth curved 
surface. 

55 A typical material of the catheter body is a 

thermoplastic resin such as polyolefin, an 
ethylenevinyl acetate copolymer, polyester, poly- 
vinyl chloride, polyurethan, a fluorine resin, nylon, 
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or the like. 

A typical material of balloon 2 is an elastic 
material selected from silicone rubber, polyure- 
thane, and latex. 

An application method of this balloon catheter 
will be described below. As shown in Fig. 4, blood 
vessel inserter 4 (e.g., an indwelling cannula or an 
introducer) is partially pierced in blood vessel 5. 
Balloon catheter 6 is inserted into blood vessel 
inserter 4 and is gradually introduced into blood 
vessel 5. 

During the above operation, since balloon 2 
has a size equal to or smaller than the outer 
diameter of distal end portion ta of catheter body 
1, balloon 2 tends not to be caught by a check 
valve (not shown) arranged at insertion port 4a of 
;. V ca;:~ 4 Sir..?ft"the inner diameter of inse;W •! 
need not be larger than the outer diameter of the 
catheter, damage to the blood vessel can be re- 
duced. Since distal end portion 1a of catheter body 
1 has a substantially flat surface (or disk-like sur- 
face), the blood vessel wall is not stimulated and 
the catheter can be inserted to a desired indwelling 
position in blood vessel 5. 

Carbon dioxide gas or another fluid is supplied 
to balloon 2 through second inner channel 1d, and 
balloon 2 can be inflated to a predetermined size. 
The catheter can be inserted to the predetermined 
indwelling position, as shown in Fig. 3. Edge 1e of 
catheter body 1 has a smooth curved surface, and 
balloon 2 can be smoothly inflated without being 
interfered by edge 1e, thereby obtaining a perfectly 
symmetrical shape of the inflated balloon. In order 
to deflate balloon 2 again, the fluid is removed from 
balloon 2 through second inner channel 1d. 

A method of manufacturing the balloon catheter 
will be described with reference to Figs. 5A to 5C. 

[Manufacturing Example] 

Polyvinyl chloride catheter body material V 
having four or five inner cavities each having a size 
of 1V 8 mm to 2 2 / 3 mm (4 Fr to 8 Fr) was prepared. 
Metal rods or metal pipes 9 and 10 were respec- 
tively inserted in pressure measurement cavity 7 
and balloon inflation cavity 8 so as to leave them 
as inner channels, as shown in Fig. 5A. Polyvinyl 
chloride rods or pipes 11 and 12 made of the same 
material as that of catheter body 1 might be in- 
serted in the other inner cavities, respectively. In 
this state, the diameter of the distal end portion of 
catheter body 1 was reduced to a predetermined 
value for a predetermined length (i.e., a length 
including the prospective balloon mounting portion 
and the prospective distal end formation portion 
extending toward the extreme end from it) by 
means of heat molding using a glass, ceramic or 
metal mold (Fig. 5B). This molding can also be 



made by ultrasonic or RF machining with a metal 
mold. 

Stainless steel tubular member 13 which could 
be divided in its longitudinal direction was mounted 
5 on small-diameter portion 1 4 so as to cover the 
prospective balloon mounting portion, as shown in 
Fig. 5C. Prospective distal end formation portion 15 
exposed from the upper end of tubular member 1 3 
was molded with heat, an ultrasonic wave, or an RF 
w wave by using a glass, ceramic or metal mold 
having a shape corresponding to distal end portion 
1a of the catheter shown in Fig. 2, thereby obtain- 
ing a structure almost the same as that in Fig. 2. 
Tubular member 13 was divided and removed, and 
75 metal rods or metal pipes 9 and 10 were removed 
from the distal end of catheter body 1. Therefore, 
the ^. zzz'jrc Tfiezz~T2TzzT:t cavity ; wOHCPiCir.y to 
first inner channel 1c in Fig. 1) and the balloon 
inflation cavity (corresponding to inner channel 1d 
20 in Fig. 1) were formed. 

Edge 1e contacting the balloon mounting por- 
tion (corresponding to annular groove 1b in Fig. 1) 
of distal end portion 1a of the catheter was molded 
with heat, an ultrasonic wave, or an RF wave to- 
25 gether with a surface treatment using a solvent 
such as a tetrahydrofuran solution. As a result, a 
smooth curved surface was obtained (Fig. 2). 

Metal, ceramic or heat-resistant plastic pipes or 
rods 17 and 18 having the same diameters as 
30 those of pressure measurement cavity 8 and bal- 
loon inflation cavity 7 are respectively inserted in 
cavities 7 and 8 so as to prevent their deformation 
(Fig. 6A). Latex balloon tube 2 having two open 
ends was inserted such that its one end covers 
35 distal end portion 1a, as shown in Fig. 6B. One end 
of balloon tube 2 was fixed by winding siring 3 in 
annular groove 1b, as shown in Fig. 6C. An adhe- 
sive may be used in place of string 3 to fix the 
balloon tube, or string 3 may be wound around the 
40 balloon tube and may be fixed with an adhesive. A 
typical material of string 3 is a plastic material such 
as nylon. As an adhesive, a cyanoacrylate adhesive 
may be used. 

As shown in Fig. 6D, balloon tube 2 was turned 
45 inside out and was moved in catheter body 1 so as 
to fit the other end of tube 2 on catheter body 1 . 
As shown in Fig. 6E, the other end of balloon tube 
2 was fixed in annular groove 1b and fixed through 
string 3 or an adhesive. Potting agent 16 was 
50 applied to a step formed between the fixing portion 
and catheter body 1 . In this case, an urethane, 
epoxy, or silicone agent is preferably used as pot- 
ting agent 16. Finally, pipes or rods 17 and 18 
were removed. A balloon catheter shown in Fig. 1 
55 was obtained without deforming pressure measure- 
ment cavity 11 and balloon inflation cavity 8. Bal- 
loon tube 2 was fixed to the catheter body such 
that tube 2 in the deflated state had a size equal to 
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or smaller than maximum outer diameter of distal 
end portion 1a of catheter body 1. Therefore, the 
depth of groove 1b was large enough to receive 
balloon tube 2. 

In the above example, potting agent 16 was 
filled in a stepped portion between the other end of 
balloon tube 2 and catheter body 1, and the other 
end was flattened. However, a proper tension may 
be applied to string 3, the other end portion of 
balloon tube 2 and string 3 may be embedded in 
catheter body 1 , and the mounting portion may be 
flattened. In this case, potting agent 16 need not be 
used. If 20° nylon 6 string 3 is used, a proper 
tension is 5 to 50 g. 

The outer diameter of mounted balloon 2 was 
equal to or smaller than the maximum outer diam- 
eter of the.distal end portion "of :at^l^r.>V!v?? 
the balloon was inflated "through the balloon infla- 
tion cavity, the shape was symmetrical. 

In the above example, the diameter of the 
distal end portion of the balloon catheter was re- 
duced by inserting pipes or rods having the sub- 
stantially same diameters as those of the inner 
channels so as to prevent deformation of the first 
and second inner channels. After the operation, the 
pipes or rods were removed. However, in order to 
prevent natural contraction of the inner channels or 
deformation/contraction of the inner channels, 
which is caused by a pressure of the balloon 
mounting system, the following method is em- 
ployed. 

As shown in Fig. 7A, first and second reinforc- 
ing members 19 and 20 are inserted beforehand in 
inner cavities 7 and 8 of balloon catheter body 
material 1' having a plurality of inner cavities. In 
this case, the portions. 7a of inner cavities 7 and 8 
which receive first and reinforcing members 19 and 
20 have a larger thickness than that of other cavity 
portions by the thickness of reinforcing member 19 
or 20, as shown in Fig. 7B. Reinforcing member 19 
is located below distal end formation portion 1b' 
(Fig. 7C). The diameter of a distal end portion is 
reduced for a predetermined length by heat mold- 
ing with a glass, ceramic or metal mold (Fig. 7C). 
In this case, molding may be performed with an 
ultrasonic or RF wave. Distal end 1a is molded with 
a glass or metal mold to obtain a mushroom-like 
shape while a stainless steel tubular member (Fig. 
5C) dividable into two pieces in the longitudinal 
direction is inserted in the distal end portion. At this 
time, the uppermost end portion of reinforcing 
member 19 is preferably aligned with the distal end 
of the catheter. Heat molding, ultrasonic machining, 
or RF machining may be used. Balloon cavity 1d is 
located in a predetermined position. 

One end of balloon 2 made of silicone rubber, 
urethane rubber or latex rubber is fixed to the distal 
end potion with a string, as shown in Fig. 1. The 



other end of balloon 2 is also fixed with a string, 
thereby completing molding and assembly of the 
distal end portion of the catheter shown in Fig. 1. 
According to the above method of the present 
invention, since the reinforcing members are in- 
serted in the necessary inner cavity portions of the 
catheter, the inner cavities will not contract or will 
not be deformed during molding of the distal end 
of the balloon catheter and after molding. There- 
fore, degradation of balloon inflation/deflation re- 
sponse or measuring pressure response no longer 
occurs. 



1. A balloon catheter comprising: 

a catheter body formed as a single mem- 

25 ber and made of a flexible tube provided with . 

at least one inner channel (1c) with an opening 
at a distal end portion (1a) thereof, the catheter 
body being provided with an annular groove 
(1b) formed on an outer surface of the tube 

30 and including a distal wall adjacent to the distal 

end portion (1a), a proximal wall, and a bottom 
wall portion extending a predetermined length 
along an axial direction of the tube between 
said distal and proximal walls, and with a bal- 

35 loon inflation inner channel (1d) open to said 

bottom portion of the annular groove fib); and ^ 

a balloon "(2)~secured to the'xatl later body 
for covering the bottom portion of the annular 
groove (1b), the balloon (2) being arranged in 

40 the annular groove (1 b) such that 

the entire outer diameter of the balloon (2) 
in its deflated state is equal to or smaller than 
a maximum outer diameter of the distal end 
portion of the tube; 

45 characterized in that an outer surface of a 

distal end portion of the balloon (2) is con- 
tacted with, and is secured by a binding 
means (3) to, the bottom portion of the annular 
groove (1b) adjacent said distal wall, with the 

50 rest of the balloon (2) being everted over said 

binding means with the proximal end of the 
balloon (2) secured near the proximal wall, 
wherein a cylindrical heat-resistant reinforcing 
member (19, 20) having an inner passage is 

55 coaxially inserted in a portion of the at least 

one inner channel (1c, 1d) over which the 
balloon (2) is mounted, said inner passage 
being in communication with other portions of 
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[Capability of Exploitation in Industry] 

A balloon catheter proposed by the present 

thereof in a predetermined portion of a blood ves- 
sel to perform any measurement and therapy. 

Claims 
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the at least one inner channel (1c, 1d). 

2. A catheter according to claim 1 , wherein an 
outer edge (1e) of said distal wall is a smooth 
curved surface. 

3. A catheter according to claim 1, wherein the 
distal end portion (1a) has a smooth curved 
surface or is flat. 

4. A catheter according to claim 1, wherein said 
reinforcing member (19, 20) has substantially 
the same inner diameter as that of the at least 
one inner channel (1c, 1d) and is connected 
thereto through a substantially smooth surface. 

5. A catheter accon^ 1/Y:hrr: r vsr* -• 
reinforcing member (19, 20) is made of a heat- 
resistant hard plastic material. 

6. A catheter according to claim 1, wherein said 
reinforcing member (19, 20) is made of a met- 
al. 

7. A catheter according to claim 1, wherein said 
reinforcing member (19, 20) is made of ceram- 
ics. 

8. A balloon catheter according to claim 1, 
wherein the outer diameter of the balloon (2) in 
its deflated state is equal to a maximum outer 
diameter of the distal end portion of the tube. 

9. A balloon catheter according to claim 1, 
wherein said binding means (3) is a winding of 
a string. 

10. A balloon catheter according to claim 1, 
wherein said binding means (3) is an adhesive. 

11. A balloon catheter according to claim 1, 
wherein said cylindrical reinforcing member 
(19, 20) has a length extending from the distal 
end portion of the balloon (2) to a proximal end 
portion of the balloon secured to the annular 
groove (1b). 

12. A method of manufacturing a balloon catheter, 
comprising the steps of: 

(a) providing a balloon catheter body having 
a distal end portion made of a thermoplastic 
material and including at least one inner 
channel (1c, 1d); 

(b) reducing the outer diameter of said dis- 
tal end portion while keeping the diameter 
of said inner channel (1c, 1d) unchanged, 
thereby forming a balloon-mounting portion 
(1b) and a catheter distal end-forming por- 



tion located ahead of said balloon-mounting 
portion (1b) in a catheter-insertion direction; 
(c) inserting the balloon-mounting portion 
(1b) into a tubular heat-resistant member 
5 (13) having an inner diameter substantially 

the same as the outer diameter of the bal- 
loon-mounting portion (1b), with said cath- 
eter distal end-forming portion remaining 
exposed; 

70 (d) molding said catheter distal end-forming 

portion into a mushroom-shaped or semi- 
spherically shaped catheter distal end (1a); 
and 

(e) mounting an inflatable balloon (2) to said 
75 balloon-mounting portion after said tubular 

heat-resistant member is removed; 
• -::^rz:r. --id ctcp ;d; :z pcrfcr~oa in' such - 
a manner that said molded catheter distal end 
(1a) has an outer diameter which is at least 
20 equal to the outer diameter of the mounted 

balloon (2), and a smoothly curved edge (1e) 
engageably by said balloon in its inflatable 
state; and 

wherein said step (e) is performed by the 
25 steps of: 

(i) inserting a rod or pipe member (9) hav- 
ing substantially the same outer diameter as 
the inner diameter of said inner channel (1c) 
into said inner channel to maintain the inner 

30 diameter of said inner channel (1c); 

(ii) placing and fixing one end of said bal- 
loon (2) to a distal end of said balloon- 
mounting portion (1b) by means of an adhe- 
sive or by winding a string (3) around said 

35 one end of said balloon (2); 

<iii) tu.T^g a iroe portion of said balloon (2) 
inside but to cover at least a portion of said 
balloon-mounting portion (1b) with said free 
portion of said balloon (2); and 
40 (iv) fixing the other end of said balloon to a 

proximal end of said balloon-mounting por- 
tion by means of an adhesive or by winding 
a string (3) around said other end of said 
balloon (2); and 
45 wherein said step (d) comprises the step 

of inserting a heat-resistant rod or pipe (19,20) 
in a predetermined inner channel and heat- 
treating the distal end portion. 

50 13. A method according to claim 12, wherein said 
step (d) comprises the step of forming a 
flanged distal end (1a) with a smooth curved or 
a relatively flat upper surface. 

55 14. A method according to claim 12, wherein said 
tubular heat-resistant member (13) is dividable 
along a longitudinal direction thereof. 
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15. A method according to claim 12, wherein said 
step (d) is performed by molding with heat. 

16. A method according to claim 12, wherein said 
step (d) is performed by molding with an ultra- 5 
sonic wave. 

17. A method according to claim 12, further com- 
prising the step of: 

inserting a cylindrical reinforcing member io 
(19) in a distal end portion, extending for at 
least the balloon-mounting portion (1b), of a 
predetermined inner channel of the balloon 
catheter body having a plurality of inner chan- 
nels (1c), prior to the step of forming a small 
diameter portion of the distal end portion of the 
fttMHii<5-' !».!»•". . anr? < - ^ _^ ... 

wherein step (e) is performed while said 
reinforcing members (19) are left in position, 
wherein said cylindrical reinforcing members 20 
(19) are fixed in inner channels at positions 
corresponding to at least said balloon-mount- 
ing portion (1b) so as to allow communication 
with other portions of the inner channels (1c). 

25 

Patentanspruche 

1. Ballonkatheter, umfassend: 

einen als Einzelelement geformten und aus 
einem flexiblen Schlauch hergestellten Kathet- 30 
erkorper mit mindestens einem Innenkanal 
oder -durchgang (1c) mit einer Offnung an 
einem distalen Endabschnitt (1a) desselben, 
wobei der Katheterkorper mit einer umlaufen- 
den oder Ringnut (1b), die an bzw. in einer 35 
AuBenflache des Schlauches.. geformt ist- und 
eine distale Wand nebendem>distalen-Endab-. 
schnitt (1a), eine proximale Wand und einen 
uber eine vorbestimmte Lange in einer Axial- 
richtung des Schlauches zwischen den distalen aq 
und proximalen Wanden verlaufenden Boden- 
wandabschnitt aufweist, und mit einem im 
Boden(wand)abschnitt der Ringnut (1b) mtin- 
denden Ballonaufblas-lnnendurchgang (1 d) 
versehen ist, und 45 
einen am Katheterkorper, den Bodenabschnitt 
der Ringnut (1b) abdeckend, befestigten Ballon 
(2), der in der Ringnut (1b) so angeordnet ist, 
dafl 

der gesamte AuBendurchmesser des Ballons 50 
(2) in seinem nichtaufgeblasenen Zustand 
gleich groB oder kleiner ist als ein groBter 
AuBendurchmesser des distalen Endabschnitts 
des Schlauches, 

dadurch gekennzeichnet, daB eine AuBenflache 55 
eines distalen Endabschnitts des Ballons (2) 
neben der distalen Wand mit dem Bodenab- 
schnitt der Ringnut (1b) in Beruhrung steht und 



mit Hilfe eines Abbindemittels (3) daran befe- 
stigt ist, wahrend der Rest des Ballons (2) uber 
das Abbindemittel zuriickgezogen (everted) 
und das proximale Ende des Ballons (2) nahe 
der proximalen Wand befestigt sind, wobei ein 
zylindrisches, warmebestandiges Versteifungs- 
element (19, 20) mit einer Innendurchgansoff- 
nung koaxial in einen Abschnitt des minde- 
stens einen Innendurchgangs (1c, 1d) f Uber 
welchem der Ballon (2) angebracht ist, einge- 
setzt ist, welche Innendurchgangsoffnung mit 
anderen Abschnitten des mindestens einen In- 
nendurchgangs (1c, 1d) kommuniziert. 

2. Katheter nach Anspruch 1, wobei eine AuBen- 
kante (1e) der distalen Wand eine sanft ge- 

3. Katheter nach Anspruch 1, wobei der distale 
Endabschnitt (1a) eine sanft gekrummte (Ober- 
)Flache aufweist oder flach ist. 

4. Katheter nach Anspruch 1 , wobei das Verstei- 
fungselement (19, 20) im wesentlichen den 
gleichen Innendurchmesser wie der zumindest 
eine Innendurchgang (1c, 1d) aufweist und mit 
diesem uber eine im wesentlichen glatte Fla- 
che verbunden ist. 

5. Katheter nach Anspruch 1, wobei das Verstei- 
fungselement (19, 20) aus einem warmebe- 
standigen, harten Kunststoff geformt ist. 

6. Katheter nach Anspruch 1, wobei das Verstei- 
fungselement (19, 20) aus einem Metall ge- 
formt ist. • -*5S&¥» 

7. Katheter nach Anspruch 1, wobei das Verstei- 
fungselement (19, 20) aus einem Keramikma- 
terial geformt ist. 

8. Ballonkatheter nach Anspruch 1 , wobei der Au- 
Bendurchmesser des Ballons (2) in seinem 
nichtaufgeblasenen Zustand einem groBten 
AuBendurchmesser des distalen Endabschnitts 
des Schlauches gleich ist. 

9. Ballonkatheter nach Anspruch 1, wobei das 
Abbindemittel (3) eine Wicklung aus einem Fa- 
den ist. 

10. Ballonkatheter nach Anspruch 1, wobei das 
Abbindemittel (3) ein Klebmittel ist. 

11. Ballonkatheter nach Anspruch 1, wobei das 
zylindrische Versteifungselement (19, 20) eine 
Lange besitzt, die sich vom distalen Endab- 
schnitt des Ballons (2) zu einem an der Ring- 
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nut (1b) befestigten proximalen Endabschnitt 
des Ballons erstreckt. 

12. Verfahren zur Herstellung eines Ballonkathe- 
ters, umfassend die folgenden Schritte: 5 

(a) Bereitstellen eines Ballonkatheterkorpers 
mit einem distalen Endabschnitt, aus einem 
thermoplastischen Werkstoff hergestellt und 
mindestens einen Innenkanal Oder -durch- 
gang (1c, 1d) aufweisend, 10 

(b) Verkleinern des AuBendurchmessers des 
distalen Endabschnitts, wahrend der Durch- 
messer des Innendurchgangs (1c, 1d) un- 
verandert bleibt, urn damit einen Ballonan- 
bringabschnitt (1b) und einen in einer Ka- 75 
thetereinfuhrrichtung vorderhalb des Ballon- 

dungsabschnitt fur ein distales Katheterende 
zu formen, 

(c) Einsetzen des Ballonanbringabschnitts 20 
(1b) in ein rohrformiges, warmebestandiges 
Element (13) mit einem Innendurchmesser 

im wesentlichen entsprechend dem AuBen- 
durchmesser des Ballonanbringabschnitts 
(1b), wahrend der Ausbildungsabschnitt fur 25 
ein distales Katheterende freigelegt oder un- 
bedeckt bleibt, 

(d) (Um-)Formen des Ausbildungsabschnitts 
fur ein distales Katheterende zu einem pilz- 
formigen oder halbspharisch geformten di- 30 
stalen Katheterende und 

(e) Anbringen eines aufblasbaren Ballons (2) 
am Ballonanbringabschnitt, nachdem das 
rohrformige, warmebestandige Element ent- 
femt ist, 35 

wobei Schritt (d) so durchgefuhrt wird, daB dar, 
(urn) geformte distale Katheterende (1a) einen 
AuBendurchmesser, der zumindest dem Au- 
- Bendurchmesser des angebrachten Ballons (2) 
gleich ist, und eine sanft gekrummte Kante 40 
(1e), an die sich der Ballon in seinem aufge- 
blasenen Zustand anzulegen vermag, aufweist, 
und 

wobei Schritt (e) durch folgende Schritte 
durchgefuhrt wird: 45 

(1) Einsetzen eines Stabs oder Rohrele- 
ments (9) eines AuBendurchmessers, der im 
wesentlichen dem Innendurchmesser des 
Innendurchgangs (1c) entspricht, in den In- 
nendurchgang, um den Innendurchmesser 50 
des Innendurchgangs (1c) aufrechtzuerhal- 

ten, 

(ii) Plazieren und Fixieren des einen Endes 
des Ballons (2) an einem distalen Ende des 
Ballonanbringabschnitts (1b) mit Hilfe eines 55 
Klebmittels oder durch Herumwickeln eines 
Fadens (3) um das eine Ende des Ballons 

(2) , 



(iii) Umstulpen (mit der Innenseite nach au- 
Ben) eines freien Abschnitts des Ballons (2), 
um mindestens einen Bereich des Ballonan- 
bringabschnitts (1b) mit dem freien Endab- 
schnitt des Ballons (2) zu bedecken, und 

(iv) Fixieren des anderen Endes des Ballons 
an einem proximalen Ende des Ballonan- 
bringabschnitts mit Hilfe eines Klebmittels 
oder durch Herumwickeln eines Fadens (3) 
um das andere Ende des Ballons (2), und 

wobei Schritt (d) den Schritt des Einsetzens 
eines warmebestandigen Stabs oder Rohrs 
(19, 20) in einen vorbestimmten Innendurch- 
gang und eines Warmebehandelns des dista- 
len Endabschnitts umfaBt. 

13. Vr:"T?. h ™-! *ish Anspruch 12, wobei Schrii* (-J; 
den Schritt eines Formens eines mit Flansch 
versehenen distalen Endes (1a) mit einer sanft 
gekrummten oder vergleichsweise flachen 
Oberseite umfaBt. 

14. Verfahren nach Anspruch 12, wobei das rohr- 
formige, warmebestandige Element (13) langs 
einer Langsrichtung desselben teilbar ist. 

15. Verfahren nach Anspruch 12, wobei Schritt (d) 
durch (Um-) Formen mit Warme durchgefuhrt 
wird. 

16. Verfahren nach Anspruch 12, wobei Schritt (d) 
durch (Um-)Formen mittels einer Ultraschall- 
welle durchgefuhrt wird. 

17. Verfahren nach Anspruch 12, ferner umfassend 
den folgenden Schritt: 

Einsetzen eines zylindrischen Versteitungsele- 
ments (19) in einen distalen Endabschnitt, sich 
uber mindestens den Ballonanbringabschnitt 
(1b) erstreckend, eines vorbestimmten Innen- 
durchgangs des eine Anzahl von Innendurch- 
gangen (1c) aufweisenden Ballonkatheterkor- 
pers vor dem Schritt des Formens eines einen 
kleinen Durchmesser besitzenden Abschnitts 
des distalen Endabschnitts des Katheterkor- 
pers, und 

wobei Schritt (e) durchgefuhrt wird, wahrend 
sich die Versteifungselemente (19) in ihrer 
Lage befinden, wobei die zylindrischen Verstei- 
fungselemente (19) in den Innendurchgangen 
in Positionen entsprechend zumindest dem 
Ballonanbringabschnitt (1b) so festgelegt sind 
oder werden, daB eine Verbindung mit anderen 
Abschnitten der Innendurchgange (1c) zuge- 
lassen ist. 
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Revendications 

1. Catheter a ballon qui comprend : 

- un corps de catheter forme comme un 
element unique et fait d'un tube souple 5 
muni d'au moins un canal interieur (1c) 
avec un orifice en sa partie d'extremite 
distale (1a), le corps de catheter etant 
muni d'une rainure annulaire (1 b) formde 

sur une surface exterieure du tube et w 
comprenant une paroi distale adjacente h 
la partie d'extremite distale (1c), une pa- 
roi proximale et une partie de paroi for- 
mant fond qui s'etend sur une longueur 
predeterminee suivant la direction axiale 75 
du tube entre lesdites parois distale et 
..oro^'/Tjs!^. ~.\ aver c, s » n^:,, int^n^;,, (?£i)".v 
de gonflement de ballon ouvert vers ladi- 
te partie formant fond de la rainure annu- 
laire (1b), et 20 

- un ballon (2) fixe au corps de catheter 
pour recouvrir la partie formant fond de 
la rainure annulaire (1b), le ballon (2) 
etant dispose dans la rainure annulaire 

(1b) de telle sorte que tout le diametre 25 
exterieur du ballon (2) a Tetat degonfle 
soit egal ou inferieur au diametre exte- 
rieur maximal de la partie d'extremite 
distale du tube, 
caracterise en ce qu'une surface exterieure 30 
de la partie d'extremite distale du ballon (2) est 
en contact, en lui etant fixee par un moyen de 
fixation (3), avec la partie formant fond de la 
rainure annulaire (1b) pres de ladite paroi dis- 
tale, le reste du ballon (2) etant retourne au- 35 
dessus dudit moyen de fixation p/ec I'evlremi- 
te proximale du ballon (2) qui est fixee pres 'de K 
la paroi proximale, sachant qu'un element de ' 
renfort (19, 20) cylindrique et resistant a la 
chaleur, comportant un passage interieur, est 40 
insere coaxialement dans une partie du canal 
interieur (1c, 1d) au nombre d'au moins un sur 
lequel est monte le ballon (2), ledit passage 
interieur etant en communication avec d'autres 
parties du canal interieur (1c, 1d) au nombre 45 
d'au moins un. 

2. Catheter selon la revendication 1, dans lequel 
un bord exterieur (1e) de ladite paroi distale 

est une surface doucement courbe. 50 

3. Catheter selon la revendication 1 , dans lequel 
la partie d'extremite distale (1a) a une surface 
doucement courbe ou est plate. 

55 

4. Catheter selon la revendication 1, dans lequel 
ledit element de renfort (19, 20) a sensible- 
ment le meme diametre interieur que celui du 



canal interieur au nombre d'au moins un (1c, 
1d) et lui est relie par I'intermediaire d'une 
surface essentiellement lisse. 

5. Catheter selon la revendication 1, dans lequel 
ledit element de renfort (19, 20) est fait d'un 
materiau plastique dur et resistant a la chaleur. 

6. Catheter selon la revendication 1, dans lequel 
ledit element de renfort (19, 20) est fait en 
metal. 

7. Catheter selon la revendication 1 , dans lequel 
ledit element de renfort (19, 20) est fait en 
ceramique. 

8. Catheter^ a., ballon .selon \a rsvsr-slcati.or!^. \ 
dans lequel le diametre 'exterieur du ballon (2) 

a retat degonfie est egal au diametre exterieur 
maximal de la partie d'extremite distale du 
tube. 

9. Catheter & ballon selon la revendication 1, 
dans lequel ledit moyen de fixation (3) est 
I'enroulement d'une ficelle. 

10. Catheter a ballon selon la revendication 1, 
dans lequel ledit moyen de fixation (3) est un 
adhesif. 

11. Catheter a ballon selon la revendication 1, 
dans lequel ledit element de renfort cylindrique 
(19, 20) a une longueur qui s'etend depuis la 
partie d'extremite distale du ballon (2) jusqu'a 
la partie d'extremite proximale du ballon fixee 

a la rainure annulaire (lb). %i 

. . « /• 

12. Procede de fabrication d'un catheter a ballon 
qui comprend les etapes consistant a : 

(a) preparer un corps de catheter a ballon 
ay ant une partie d'extremite distale faite 
d'un materiau thermoplastique et compre- 
nant au moins un canal interieur (1c, 1d), 

(b) reduire le diametre exterieur de ladite 
partie d'extremite distale tout en conservant 
le diametre dudit canal interieur (1c, 1d) 
inchange, en formant de ce fait une partie 
(1b) de montage du ballon et une partie 
formant rextremite distale du catheter si- 
tuee en avant de ladite partie (1b) de mon- 
tage du ballon dans la direction d'insertion 
du catheter, 

(c) introduire la partie (1b) de montage du 
ballon dans un element tubulaire (13) resis- 
tant a la chaleur ayant un diametre interieur 
sensiblement le meme que le diametre ex- 
terieur de la partie (1b) de montage du 
ballon, ladite partie formant I'extremite dis- 
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tale du catheter restant decouverte, 

(d) mouler ladite partie formant I'extremitS 
distale du catheter en une extremite distale 
(1a) du cath&er en forme de champignon 
ou en forme h6misph*§rique, et 

(e) monter un ballon gonflable (2) sur ladite 
partie de montage du ballon apres avoir 
retire ledit element tubulaire resistant a la 
chaleur, 

dans lequel ladite etape (d) est realisee de 
telle maniere que ladite extremite distale (1a) 
moulee du catheter a un diametre exterieur qui 
est au moins egal au diametre exterieur du 
ballon monte (2) et un bord (1e) doucement 
courbe pouvant cooperer avec ledit ballon a 
I'etat gonflable, et 

risr,r, isiacl !*iH« -tanfi (r.) a«* Tfefc&* o**o 
aux etapes consistant a : 

(1) introduire une tige ou un element de tube 
(9) ayant sensiblement le meme diametre 
exterieur que le diametre interieur dudit ca- 
nal interieur (1c) dans ledit canal interieur 
pour conserver le diametre interieur dudit 
canal interieur (1c), 

(ii) placer et fixer une extremite dudit ballon 

(2) sur I'extremite distale de ladite partie 
(1b) de montage du ballon au moyen d'un 
adh^sif ou par enroulement d'une ficelle (3) 
autour de ladite premiere extremite dudit 
ballon (2), 

(iii) retourner la partie libre dudit ballon (2) 
pour recouvrir au moins une partie de ladite 
partie (1b) de montage du ballon avec ladite 
partie libre dudit ballon (2), et 

(iv) fixer I'autre extremite dudit ballon a une 
extremite proxima!? «e ladite partie de mon- 
tage du balion au -moyen d'un adhasif ou 
par enroulement d'une ficelle (3) autour de 
ladite autre extremite dudit ballon (2), et 

dans lequel ladite etape (d) comprend I'etape 
qui consiste a introduire une tige ou un tube 
(19, 20) resistant a la chaleur dans un canal 
interieur predetermine et a faire subir un traite- 
ment thermique a la partie d'extremite distale. 

13. Procede selon la revendication 12, dans lequel 
ladite 6tape (d) comprend I'dtape qui consiste 
a former une extremity distale (1a) avec un 
rebord et avec une surface superieure relative- 
ment plate ou doucement courbee. 

14. Proc6d4 selon la revendication 12, dans lequel 
ledit element tubulaire (13) resistant a la cha- 
leur est divisible le long de sa direction longi- 
tudinale. 



16. 
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chaleur. 

Procede selon la revendication 12, dans lequel 
ladite 6tape (d) est r6alis6e par moulage avec 
une onde ultrasonore. 

Procede selon la revendication 12, comprenant 
en outre I'etape consistant a introduire un ele- 
ment de renfort cylindrique (19) dans la partie 
d'extremite distale, qui s'etend sur au moins la 
partie (1b) de montage du ballon, d'un canal 
interieur predetermine du corps de catheter a 
ballon comportant une pluralite de canaux inte- 
rieurs (1c) avant I'etape consistant a former 
une partie de petit diametre sur la partie d'ex- 
tremite distale du corps de catheter, et 

dans lequel T^y- ±) ■ -V. Vefi!:?- % ?nci ; r 
que lesdits elements de renfort (19) sont lais- 
ses en place, sachant que lesdits elements de 
renfort cylindrique (19) sont fixes dans les ca- 
naux interieurs en des positions qui correspon- 
dent a au moins ladite partie (1 b) de montage 
du ballon pour permettre une communication 
avec d'autres parties des canaux interieurs 
(1c). 



55 



15. Proc6d6 selon la revendication 12, dans lequel 
ladite etape (d) est realisee par moulage a la 
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